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Fig.1 Infrared spectrums of precipitated silica by
KBr dispersion
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Fig.2 Infrared spectrums of precipitated silica by direct compression
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Fig.3 Process diagram of losing adsorbed water molecules
and hydroxyl groups on silica surface
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Fig.4 Infrared spectrums of fumed silica by direct compression

M 4RT DU 5 T00E i e BN TR, SOH
125 11 o PR AR FRAh 3 R AT 08 5% 1 A7 R 3, axX ]
AB A PR Ry ASOAH T 1 o PR 3R T PR 3 e N 45 K
G S BRI, PR AE RS R T LI 2R )
P S7 72 F 5 Bifi 25 A 3L B 79 T 55, 3 400~3 760
em 'S [ PN 45 B K A RN R 3k R A I 5 B R
/N (B2 51900 C iR AL FR S, 54K AT LA ULER 3]
3 400~3 760 cm B N FEIEAFIEVE I FETE , T
S AR BRI BRI ARE S K,

1

0 1 I 1
200 400 600 800 1000 1200 1400
P fifs/em!

(a) RHPUE B K2 200~900 C Huik 3t

30 000

25000
20 000
#
= 15 000
10 000

5000

0 1 1 1 1 1
200 400 600 800 1000 1200 1400
P& i/ cm!
(b) 1 000 °C #u4h#

I— R PAb B 5 LB PRI /°C 2—20033—400;4—600;
5—700;6—800;7900,

E5 kB RERREXE
Fig.5 Raman spectrums of precipitated silica
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Fig. 6 Raman spectrums of fumed silica
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Study on Microstructure of Silica by Infrared Spectrum and Raman Spectrum

CAO Cuiling"*,JIANG Huabo'
[1. Zhuoyuetai Precision (Qingdao) Technology Co. , Ltd, Qingdao 266043, China; 2. Qingdao Superlative Innovative Technology Co. , Ltd,
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Abstract: The microstructures of the precipitated silica and fumed silica were analyzed by infrared
spectrum and Raman spectrum. The results showed that, compared with the fumed silica, the surface hydroxyl
content of the precipitated silica was higher, the surface of the precipitated silica without heat treatment was
covered by bound water molecules, and with the increase of treatment temperature, the water molecules bound
to the hydroxyl groups on the surface of the precipitated silica were removed, and then the hydroxyl group
condensation reaction occurred, until finally all the hydroxyl groups were lost, and a Si—O—Si network
structure was formed. On the other hand,the existence of the hydroxyl groups could be clearly observed on
the surface of the fumed silica without heat treatment, and the treatment temperature had no obvious effect
on the structure of the fumed silica. This might be attributed to the different manufacturing process of the
precipitated silica and fumed silica.

Key words: precipitated silica; fumed silica; infrared spectrum; Raman spectrum; microstructure;
hydroxyl





